[Mn 3 O(CH 3 CO 2 ) 6 (py) 3 ]ClO 4 , [Mn 3 O(CH 3 CH 2 CO 2 ) 6 (py) 3 ]ClO 4 and the ligand LH 2 were prepared as described earlier in the literature. 
and 2 were collected on a Bruker SMART APEX CCD diffractometer using the SMART/SAINT software. 3 Intensity data were collected using graphite-monochromatized
Mo-K radiation (0.71073 Å) at 293 K. The structures were solved by direct methods using the SHELX-97 4 program incorporated into WinGX. 5 Empirical absorption corrections were applied with SADABS. 6 All non-hydrogen atoms were refined with anisotropic displacement coefficients (in a few cases the disordered atoms were treated isotropically). The hydrogen atoms bonded to carbon were included in geometric positions and given thermal parameters equivalent to 1.2 times those of the atom to which they were attached. Crystallographic data and refinement parameters are been shown in Table S1 , and important inter-atomic distances and angles are given in Table S2 . 
Computational Methodology
The single point energies of the six possible spin states were calculated for 1 forming the geometry of the Mn 3 unit from the crystallographic data ( Figure S7 ), by density functional theory. The hybrid B3LYP functional 8 
has been used in all calculations as implemented in
Gaussian 03 package, 9 mixing the exact Hartree-Fock-type exchange with Becke's expression for the exchange functional 10 and that proposed by Lee-Yang-Parr for the correlation contribution. 11 The use of the nonprojected energy of the broken-symmetry solution as the energy of the low spin state within the DFT framework provides more or less satisfactory results avoiding the cancellation of the nondynamic correlation effects. 12 The broken symmetry approach along with electron correlations at the B3LYP level has been widely used to investigate magnetic properties in a large number of magnetic systems. We have used LanL2DZ basis set for all the atoms. All of the energy calculations were performed including 10 -8 density-based convergence criterion. Note that the presence of a two-fold axis through the Mn2 atom in trigonal prismatic geometry creates two different set of twist angles as the faces cannot be superimposed on each other. For the Na atoms two sides of the faces can be superimposed but they have different lengths, so instead of the twist angle the crossing angle of the other side provide a better picture of its geometry. 
Equation used for fitting:
Theoretical Model I (isolated trinuclear units)
Theoretical Model II (interacting trinuclear units) (-7 .5J/kT) +3e (-8.5J/kT) +3e (-10 .5J/kT) +3e (-13 .5J/kT) +2e (-11J/kT) +2e (-13J/kT) +2e (-16J/kT) +e (-14 .5J/kT) +e (-17 .5J/kT) ] 
